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Introduction
'You are what you eat', as the saying goes, and at no point in life is this more relevant than at birth. Diet is a major dictator of the health and wellbeing of every human. Modification of our diet using probiotics is now becoming more common, with companies selling products that contain bacteria with reported beneficial properties 1, 2, 3 including Bifidobacteria sp. and Lactobacilli sp. 4, 5 .
These bacteria are well documented as preventing diarrhoea and colon cancer, stimulating the immune system, and inhibiting the growth of toxin producing organisms such as Clostridia difficle, Escherichia coli, Salmonella sp. and Shigella sp. 6, 5, 7, 8, 9 . Several previously reported studies have examined the effect of the feeding regime of newborn infants on the establishment and composition of the gut flora and these have shown that there are differences between the gut flora of a breast fed neonate and a formula fed neonate 10, 11, 12, 13, 14, 15 . Despite the fact that these studies have indicated that breastfeeding provides a more beneficial bacterial composition in the gut for the infant than formula feeding, Ireland has one of the lowest breast feeding initiation rates in the developed world, at 35% compared with our nearest neighbour, the UK, at 70% and Scandinavian countries where the rate can be as high as 95% 16 . The study presented in this paper is the first study to examine the Irish neonatal gut in the 0-6 week age group, to establish if a statistically significant link could be found in the percentage presence and dominance of several bacterial groups which occur in the gut flora over the selected time period, with the aim to provide further evidence of the beneficial effect of breast milk. 
Results
The number of samples that tested positive for the selected bacteria in both feeding regimes over the three different time periods was determined ( Table 2 ).
The average percentage presence calculated for each bacterial group studied in both feeding regimes at the three different time points is presented in Table 3 .
The rate of dominance of each bacterial group, in samples that tested positive for the particular bacterial species, is presented in Table 4 .
In 0-1 day old breast and formula fed neonates no statistically significant differences were determined between the numbers of samples testing positive for each bacterial species. It did appear that the gut flora of the breast fed neonate developed quicker than that of the formula fed neonate, in that more breast fed neonates tested positive for the selected groups of bacteria than formula fed neonates. Staphylococci sp. were found in 58% of all breast fed neonates tested as opposed to only 25% of all formula fed neonates tested ( Table 2 ). The p value for this result was 0.08 indicating a trend which is almost statistically significant.
In 2-5 day old neonates (Table 2 ) Bifidobacteria sp. were more likely to be present in breast fed neonates (71%) than formula fed neonates (48%). This result, while not statistically significant, (p=0.16) shows a strong trend.
Bifidobacteria sp. were also present on average, in higher percentages (Table 3) in breast fed neonates (36%) compared to formula fed neonates (19%). Although this latter result was not statistically significant, the removal of two "outliers" (Figure 1 ) from the total of 27 formula fed neonates tested resulted in a statistically significant p value of 0.03.
Other trends observed in the analysis of 2-5 day old neonates (Table 3) were that Bacteroides sp. had a higher average percentage presence in breast fed neonates (7%) compared with formula fed neonates (0.08%) with a p value of 0.16. In addition, Lactobacilli sp. were more likely to be dominant (Table 4) when present in formula fed neonates (43%) compared to breast fed neonates (0%) with a p value of 0.15.
Enterococci sp. tested positive in more 6 week old formula fed neonates (94%) compared to breast fed neonates (75%) of the same age (Table 2 ) with a p value of 0.13. Enterococci sp. were also more likely to be dominant (p=0.12) in the 6 week old formula fed neonates giving a value of 17% as opposed to 0% in breast-fed infants (Table 4 ). E.coli were also more likely to be present in higher average percentages in 6 week old formula fed neonates (20%) compared to breast fed neonates (7%) of the same age (Table 3) with a low p value of 0.13, indicating a possible underlying trend. The average percentage presence of Lactobacilli sp. was higher in 6 week old breast fed neonates at 25% as compared to 7% in formula fed neonates which gave a p value of 0.1. However, with the removal of one particular outlying value (Figure 2 ) from the total of 17 formula fed data points, the p value became statistically significant (p=0.03). In addition, this study indicated that Lactobacilli sp., when present in 6 week old neonates (Table 4) , were more likely to be dominant (p=0.15) in breast fed neonates (45%) compared with formula fed neonates (17%).
Discussion
Random sampling of infants of various age profiles set out to analyse the selected bacterial groups known to comprise a major proportion of the neonatal intestinal gut flora (Fuller, 1992) .While several other species are known to colonise the gut at lower levels, the study was designed to only assess the predominant neonatal gut flora in the Irish infants. The provision of updated additional evidence supporting the beneficial effects of breast feeding will aid in promoting the uptake rates for exclusive breast milk feeding regimes This study showed that by day 5 the faecal floras of both feeding regimes are becoming well established. The results presented, indicate the differences between the gut flora of breast and formula fed neonates immediately from the introduction of feeds and that these differences continue to be seen at least until the 6 week point examined in this study.
Staphylococci sp. were found to be testing positive in more 0-1 day old breast fed neonates than formula fed neonates (p=0.08) in this study. This result was similar to the findings of another study 14 where all five of the 1 day old breast fed neonates studied had been colonised with Staphylococci sp., compared to just 3 out of 6 formula fed neonates. The close contact between mother and child during feeding presumably results in transfer of this bacterium from the mothers' skin to the child.
The breast fed neonates in this study were dominated by the presence of Bifidobacteria sp. at both the 2-5 day old and the 6 week old time periods.
Previous studies 13, 14, 15 have also reported Bifidobacteria sp. to be present in higher amounts in breast fed neonates compared to formula fed neonates at the fifth day of life.
The considerably higher Bifidobacterial level in infants as young as 2 days of age is earlier than reported in previous studies. However, in the studies by Lundequist 12 and Yoskioka 14 it was reported that by the third week and fifth week of life the bacterial group was present in higher amounts in formula fed neonates. Oligosaccharides naturally present in breast milk have been shown to stimulate the growth of Bifidobacteria sp 18, 19 .
Another study in 2002 19 also found that human milk provides peptides that are highly stimulating to Bifidobacteria sp., are present in much lower levels in bovine milk, which could provide a partial explanation for the higher levels of Bifidobacteria sp. being found in breast fed neonates compared to formula fed neonates.
In agreement with the work of Rubaltelli et al. 13 , Lundequist et al. 12 , and
Yoshioka et al. 14 , Bacteroides sp. were found to be present in higher average percentages in 2-5 day old breast fed neonates, than for formula-fed infants with a lower p value of 0.16 (Table 3) . Lactobacilli sp., as with Bifidobacteria sp., were found more likely to be the dominant bacterial group when present in 2-5 day old breast fed neonates compared to formula fed neonates of the same age, in agreement with previously reported studies 12, 13, 14 . By the sixth week Lactobacilli sp. when detected, were more likely to be dominant and on average were present in higher percentages in breast fed neonates compared to formula fed neonates. week old formula fed neonates compared to breast fed neonates is similar to the findings of previous studies 12, 13, 14 .
The composition of the complex ecosystem that forms the human gut flora is influenced by several factors. This study, which examined the effect of enteropathogens. In contrast, the gut flora of the formula fed neonate seems to be dominated more by E.coli and Enterococci, bacteria which would generally not be considered as contributing to a healthy gut.
Conclusion
Despite the fact that the study could not follow the same infants throughout the 0-6 week period the results obtained are similar to those of studies that did.
Overall, this study's results supports the findings of studies done in other countries and indicates that exclusive breastfeeding of Irish neonates offers the type of healthy gut bacteria considered desirable to humans throughout life. It is also hoped that the publication of this study's findings will help improve breast feeding rates in Ireland. * The total number of samples tested is indicated by 'n'. The number of samples testing positive is given in each column with the associated percentage value given in brackets. 'p' values were calculated using the independent 't' test. values were calculated using an independent 't' test. 
